The Marine Bacterium Shewanella woodyi Produces C8-HSL to Regulate Bioluminescence.
Quorum sensing (QS), a cell-to-cell communication system involved in the synchronization of bacterial behavior in a cell-density-dependent manner has been shown to control phenotypes such as luminescence, virulence, and biofilm formation. The marine strain, Shewanella woodyi MS32 has been identified as a luminous bacterium. Very little information is known on this bacterium, in particular if its luminescence and biofilm formation are controlled by QS. In this study, we have demonstrated that S. woodyi MS32 emits luminescence in planktonic and sessile conditions. The putative QS regulatory genes homologous to luxI and luxR identified in the S. woodyi MS32 genome, named swoI and swoR, are divergently transcribed and are not genetically linked to the lux operon in contrast with its closest parent Shewanella hanedai and with Aliivibrio fischeri. Interestingly, the phylogenetic analysis based on the SwoI and SwoR sequences shows that a separate horizontal gene transfer (HGT) occurred for the regulatory genes and for the lux operon. Functional analyses demonstrate that the swoI and swoR mutants were non-luminescent. Expression of lux genes was impaired in the QS regulatory mutants. N-octanoyl-L-homoserine lactone (C8-HSL) identified using liquid chromatography mass spectrometry in the wild-type strain (but not in ΔswoI) can induce S. woodyi luminescence. No significant difference has been detected between the wild-type and mutants on adhesion and biofilm formation in the conditions tested. Therefore, we have demonstrated that the luxCDABEG genes of S. woodyi MS32 are involved in luminescence emission and that the swoR/swoI genes, originated from a separate HGT, regulate luminescence through C8-HSL production.